Effect of nifedipine on fetal and maternal hemodynamics and blood gases in the pregnant ewe.
Our purpose was to determine whether the fetal acidosis and hypoxia previously demonstrated in animal models with maternal nifedipine infusion is the result of a decrease in uteroplacental or fetoplacental blood flow and whether this effect is exacerbated by a higher drug concentration and duration of infusion. Ten chronically instrumented pregnant ewes (gestational age 0.9 term, term = 145 days) received nifedipine infusions (n = 7) or vehicle (95% ethanol/water, 3:7) (n = 3). Three 90-minute periods were evaluated: 5 microg/kg/min infusion (low-dose nifedipine), no infusion, and 10 microg/kg/min (high-dose nifedipine). Paired maternal and fetal blood gases, glucose, lactate, and nifedipine levels were obtained every 30 minutes while hemodynamic parameters were monitored. We determined maternal and fetal blood flows using the radioactive microsphere technique. Although maternal placental blood flows decreased by 25% during low-dose nifedipine (p < 0.05), this was only transient and there were no other decreases in uteroplacental or fetoplacental blood flow. Fetal blood flow increased to the adrenals and diaphragm with high-dose nifedipine (p < 0.05). Maternal and fetal lactate levels increased with both doses (p < 0.05). In addition, fetuses exhibited significant hypoxia (oxygen content fell 0.46 mmol/L) and acidosis (pH fell 0.06 units) throughout the nifedipine infusion and recovery period. Maternal heart rate increased transiently with both doses (p < 0.05); however, there were no changes in either fetal or maternal mean arterial pressure. Infusion of the vehicle alone did not alter maternal or fetal hemodynamics. Maternal and fetal plasma nifedipine levels reached steady-state by 30 minutes, and maternal/fetal ratios were 0.4 to 0.55. The maternal metabolic clearance rates for low- and high-dose nifedipine were 80.0 and 79.8 ml/min/kg, respectively. Maternal half-life calculation revealed a two-compartment model with a calculated half-life of 2.87 +/- 3.15 and 63.57 +/- 154.03 (+/-SD) minutes for the alpha and beta components, respectively. Maternal nifedipine infusion is associated with hypoxia and acidosis in the sheep fetus, without persistent decreases in uteroplacental or fetoplacental blood flows or blood pressures. These fetal blood gas changes are more severe with high-dose nifedipine and longer duration of infusion and continue to deteriorate even when recovery is allowed. The deterioration of fetal blood gases is out of proportion to the transient decreases in uteroplacental blood flow and demonstrates that another mechanism for this fetal acidosis and hypoxia exists during nifedipine infusion.